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Relying on numerical simulations, as opposed to field measurements, to analyze the structural response of 
complex systems requires that the predictive accuracy of the models be assessed. This activity is generally 
known as model “validation.” 

In this work we focus on one aspect of model validation that consists in assessing the robustness of a 
decision to uncertainty. In this context “decision” refers to assessing the accuracy of predictions and 
verifying that the accuracy is adequate for the purpose intended. Likewise “uncertainty” can represent 
experimental variability, variability of the model’s parameters but also inappropriate modeling rules in 
regions of the design / operational space where experiments are not available. 

An alternative to the theory of probability is applied to the problem of assessing the robustness of model 
predictions to sources of uncertainty. The analysis technique is based on the theory of information-gap, 
which models the clustering of uncertain events in embedded convex sets instead of assuming a probability 
structure [1,2]. Examples are discussed of performing uncertainty analyses through the general framework of 
information-gap to assess the predictive accuracy of numerical simulations. 
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